Introduction
Breast cancer is the common cancer in women and the leading cause of death due to tumors [1] . Breast cancer is detected relatively early due to the development of screening; however, distant metastases or local recurrences are noted in many patients even after radical treatment. The common lesions of breast cancer metastasis include the liver, lungs, brain, and bone, while metastasis to the thyroid gland is quite rare [2] . Indeed, despite the fact that the thyroid is highly vascularized, metastasis of malignant tumors to the thyroid in general is rare [3] . Recently, diagnoses of metastatic thyroid glands have increased due to the development of diagnostic techniques such as thyroid ultrasound and fine-needle aspiration. Common primary sites of metastatic thyroid tumors are breast and lung cancer in autopsy series, while renal cell carcinoma is the most common site identified clinically [4] . Here, we report a case of thyroid metastasis from breast cancer accompanying primary thyroid cancer.
Presentation of Case
A 51-year-old female patient presented with a palpable lymph node on her left lateral neck in December 2012. The patient had undergone a left modified radical mastectomy for T1N1 invasive ductal carcinoma in April 2002 and received adjuvant chemotherapy (cyclophosphamide, methotrexate, 5-fluorouracil chemotherapy, 10 cycles) and hormonal therapy (tamoxifen).
Ultrasonography of the neck identified a 0.9-cm nodule of the left thyroid ( fig. 1 ) and 1-cm lymphadenopathy at the right level VI, both of which appeared to be malignant. Using fine-needle aspiration, a diagnosis of left thyroid nodule with papillary thyroid carcinoma was made, and the right level VI lymph node was diagnosed as Hurthle cell lesion. Complete blood count, serum chemistry tests, and thyroid function tests revealed no abnormal findings. The level of tumor marker Ca 15-3 (19.52 U/ml) and thyroglobulin measurements in fine-needle aspiration (5.07 ng/ml) were in the normal range.
The patient underwent a total thyroidectomy with a selective dissection of the left neck node. In the surgical field, solid masses on both thyroid lobe and isthmus were evaluated ( fig. 2 ). The frozen section was performed on both thyroid lobes. The mass of the right thyroid lobe was characterized histologically as metastatic carcinoma, most likely originating from the breast carcinoma, and was confined within the thyroid capsule and abutted on by the carcinoma itself on both the right and left lobes of the thyroid gland ( fig. 3 ). Lymphovascular invasion was noted. In addition, the patient had a 6.0 × 4.0 mm sized primary papillary carcinoma just beyond the thyroid capsule in the left lobe. All 7 of the cervical lymph nodes around the thyroid exhibited metastatic carcinoma. Following surgery, treatment of the patient with docetaxel and doxorubicin chemotherapy is ongoing.
Discussion
A number of studies have evaluated breast cancer accompanying thyroid disease. Breast cancer accompanies autoimmune thyroid diseases as well as non-autoimmune thyroid diseases such as thyroid nodules with a high frequency, and the incidence of thyroid cancer is a known risk factor for breast cancer [5] . The association of thyroid cancer and breast cancer was first reported by Chalstrey and Benjamin in 1996 [6] after observing that 8 of 92 thyroid cancer patients were subsequently diagnosed with breast cancer. Several studies have shown that the incidence of thyroid cancer in breast cancer patients is increased compared to the general population by approximately 20-30%. Similarly, the incidence of breast cancer is increased during median follow-up of patients with thyroid cancer [7, 8] . The link between breast cancer and thyroid cancer is supposedly associated with genetic and environmental factors. However, unlike cases where breast cancer is diagnosed following thyroid cancer, reports of breast cancer metastasizing to a thyroid gland with primary papillary cancer are very rare.
A total of 33% of patients with breast cancer experience hematogenous metastasis of the lungs, liver, bone, and gastrointestinal tract. Liver and lung metastases are common in invasive ductal carcinoma, whereas gastrointestinal tract, peritoneum, and retroperitoneum metastases are common in invasive lobular carcinoma [9] . Estrogen and progesterone receptor status is well correlated between metastasized organs and primary cancerous tissue. Further, expression of hormone receptors in breast cancer is associated with disease prognosis. Positive immunohistochemical staining of the estrogen receptor is observed in approximately 50-80% of cases, whereas positive progesterone receptor expression is observed in 38-59% of cases; estrogen receptor-negative cases are rare [10, 11] . Estrogen receptor-positive cases tend to metastasize primarily to the thyroid and parathyroid glands, while progesterone receptor-positive cases tend to metastasize to the myocardium or the epithelium of the gastrointestinal and urinary tracts [12] . In the present study, expression of estrogen receptor was positive and that of progesterone receptor was negative.
The thyroid gland is highly vascularized; however, metastasis of malignant tumors to the thyroid is relatively rare. The exact mechanism for the lack of metastasis to the thyroid is unknown, but it is thought to be associated with immunological mechanisms [3] . The incidence of metastasis to the thyroid gland in autopsy series varies from 0.5 to 24.2% [13, 14] , the variation of which is likely due to the precision of investigation during the autopsy. In autopsy series, the common primary sites of metastatic thyroid tumors are breast and lung cancer, while renal cell carcinoma is the most common site clinically [4] . In a clinical setting, metastasis of the thyroid gland is detected at a low frequency, and metastasis of the thyroid gland is most commonly detected at the same time as the diagnosis of the primary site or shortly thereafter. In some cases, however, diagnosis of thyroid gland metastasis takes significantly longer. These differences are thought to be related to the characteristics of the primary cancer [13] , and it is well known that primary cancers such as renal cell carcinoma, breast cancer, cervical cancer, and melanoma take a long time to metastasize to the thyroid [3] .
Diagnosis of thyroid metastasis is difficult, and in general, most cases are asymptomatic and identified due to the appearance of solitary or multiple masses [13] . In our study, fineneedle aspiration cytology did not help with the diagnosis of metastasis of thyroid gland; the accuracy of fine-needle aspiration cytology is heavily reliant on the experience of the clinician performing the analysis and their ability to apply strict diagnostic criteria [4] . Specifically, it is difficult to establish a correct differential diagnosis for primary anaplastic carcinoma of the thyroid gland and thyroid metastasis of poorly differentiated primary tumors [4] . Additionally, the usefulness of immunohistochemical staining for thyroglobulin is limited, because it is detected in only 20-30% of anaplastic carcinomas. Therefore, fineneedle aspiration cytology should be considered as a secondary means of diagnosis rather than a definitive diagnostic tool [2, 14, 15] . In our case, the thyroid nodules were diagnosed as papillary carcinomas based on thyroid ultrasound, because thyroid metastasis from the primary breast cancer was not observed by specific findings in imaging studies.
Thyroid metastasis of a primary cancer is usually considered as a systemic disseminated disease with a generally poor prognosis [14] . Survival following a diagnosis of thyroid metastasis varies depending on the site of the primary cancer. The overall survival of breast cancer, renal cell carcinoma and uterine cancer ranges from 21 to 66 months, while that of lung cancer and melanoma is 1-12 months [3, 13] . There are no definitive conclusions regarding the clinical effect of surgical resection in patients with thyroid metastasis. In the absence of metastasis to other organs excluding thyroid metastasis, thyroid resection is indicated, and early diagnosis and aggressive treatment appears to improve survival [14] . In our case, the patient's cancer had metastasized to the thyroid gland and cervical lymph nodes. The patient also had a primary papillary thyroid cancer, for which thyroid surgery was performed. The patient received chemotherapy with docetaxel plus doxorubicin according to the following regimen: doxorubicin 50 mg/m 2 and docetaxel 60 mg/m 2 , repeated every 3 weeks for a total of 6 cycles along with radiotherapy.
Conclusions
Although the thyroid gland is an uncommon site of metastasis, physicians should be aware of the possibility of metastatic disease in patients with a previous history of malignancy.
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